The purpose of this study was to investigate the general state and characteristics of physical fitness in undergraduates and to improve their physical health through effective measures. Methods: 6691 first-year students (3373 males and 3318 females) in Nanchang University participated in this study. Anthropometric measures and physical fitness tests were performed and assessed in accordance with the National student physical health standard revised in 2014 applied in China. The associations of physical fitness with BMI were examined by partial correlation. Results: More male students than female students were overweight and obese (12.27% vs 5.6%), (3.97% vs 1.51%). 17.37% of the participants failed the physical fitness assessment and female students performed significantly better than male students. Vital capacity, 1000m/800m run and pull-up/sit-up were found relatively poorer, in which the pull-up in male students (mean score was only 15.40) is the most alarming. The results of all physical fitness tests, except for vital capacity and sit-and-reach, were significantly negatively correlated with body mass index (p<0.001). Conclusions: This study shows the fact that freshmen in Nanchang University performed worse in muscular strength, muscular endurance and cardiorespiratory fitness. Being overweight and obese may negatively affect physical fitness of college students. Scientific and specific physical training and education programs must be laid down to promote the development of physical fitness of undergraduates.
Introduction
The physical fitness of college students is declining in recent years while the economy and technology are quickly developing. Chinese research on physical health among students in 2014 showed that the physical fitness of undergraduates continues to decline and being overweight or obese in college students is increasingly common, which has also been found in previous studies [1] [2] [3] . Likewise, the situation of physical fitness in foreign college students is also not optimistic [4] [5] [6] . Related with the future of countries, the increasing incidence of overweight and obesity and decreasing physical fitness of undergraduates have already been serious urgent problems current societies face.
In order to know the state and characteristics of physical fitness of Chinese students, National student physical health standard [7] (hereafter referred to simply as standard), comprehensive assessment on physical fitness included, has been formulated after revising for decades, which demonstrates the attention to the health of students. Aimed at promoting the physical education in universities and strengthening the physical fitness of undergraduates, this study assessed and analyzed some aspects of physical fitness including flexibility, muscular strength, muscular endurance and cardiovascular endurance among freshmen.
Materials and Methods
All the first-year students in Nanchang University except for some individuals who are physically disabled or not in school for other reasons participated in this study. All the participants comprised of 3373 males and 3318 females were given the information about the investigation and their consents were obtained.
Following the standard revised in 2014 [7] applied in China, the physical fitness assessment (showed in table 1) including Anthropometric measures and many components of physical fitness tests aimed at investigating the characteristics and state of college students were performed in autumn in 2015. Body mass index (BMI) stipulated by the WHO (World Health Organization) was computed to classify students into underweight (BMI < 18.5), normal (18.5≤BMI <24) weight, overweight (24≤BMI <28) and obese (BMI≥28) groups. Based on standard revised in 2014, all the tests were performed with regular process and equipment by trained physical teachers.
All the analyses were performed with stratification by gender. Descriptive characteristics were presented as mean and standard deviation for continuous variables or frequency and percentage for categorical variables. T-test was used to compare the difference of physical fitness between male and female students. Partial correlation (Pearson correlation) with adjustment of age and gender was performed to examine the correlation between the results of physical fitness tests and BMI. The Statistical Analysis was performed by means of using SPSS 19.0. Level of statistical significance was set at 2-tailed p<0.05. 
Results
The general physical fitness state of freshmen (comprised of 3373 males and 3318 females) in Nanchang University in 2015 are presented in table 2. Male students were more likely to be overweight or obese than female students (16.24% vs 7.18%) while female students were more likely to be underweight than male students (11.21% vs 7.66%). 17.37% of the participants failed the physical fitness assessment and few of the students who passed the assessment reached the good or excellent level (4.12% males and 12.27% females). More males (23.63%) than females (11.00%) did not pass the physical fitness assessment. Table 3 shows the result of each physical fitness test that the mean score of vital capacity in both genders and 1000m run and pull-up in male students are less than 60, among which the mean number of pull-up completed in male students was only 4.49 (SD=4.20) and the mean score was only 15.40 (SD=23.79). Female students perform significantly (P<0.001) poorer in vital capacity and 50m sprint but better in all the other tests than male students. The composite score of female students was significantly (P<0.001) higher than the males. The association between the results of physical fitness tests and BMI can be found by the partial correlation adjusted for age and gender in table 4. BMI significantly (P<0.001) correlates only positively with Vital capacity (r=0.219) but negatively with all the other physical fitness tests (sit-and-reach excluded) with coefficients ranging from 0.15 to 0.40. No significant correlation between sit-and-reach test and BMI was found. 
Discussion
In accordance with the standard revised in 2014, the assessment of physical fitness including body mass, flexibility, muscular strength, muscular endurance and cardiovascular endurance can well reflect the state of physical fitness in Chinese students. Our findings support that male undergraduates were more likely to be overweight or obese and the prevalence of overweight and obesity in China ranges from 10% to 20% [8, 9] . These results may be affected by the fact that male undergraduates are more obsessed with computer games, and the female undergraduates pay more attention to their figures. The performance of vital capacity, 1000m/800m run and pull-up/sit-up are concerning in our study, which indicates the disadvantages of muscular strength, muscular endurance and cardiorespiratory fitness among undergraduates. Consistent with the literature [10] , the performance of pull-up in male students is far from satisfactory. With the rise in living standards and changes in lifestyle, the vital capacity gradually decreased as with the cardiovascular endurance [11] . Therefore, more exercise of cardiopulmonary function and muscular strength are required and should be pursued to improve the state of physical fitness in undergraduates. The significant negative correlations between BMI and all the tests with the exception of vital capacity (positively correlated) and sit-and-reach (uncorrelated) have been found in this study. As is known to all, vital capacity is positively affected by weight and then vital capacity to weight ratio adjusted for weight becomes to negatively correlate with BMI. Such associations between fitness and BMI have also been observed in a few studies [12] [13] [14] and overweight and obesity has been believed to act as a trigger for kinds of diseases [15] [16] [17] . As a consequence, the increasing overweight and obese undergraduates [18, 19] may give rise to the decreasing trend of physical fitness occurred in China.
The declining of physical fitness among undergraduates is an urgent worldwide issue and it has been reported many times in America, Japan and European countries. Both the burden of exams and employments and the lack of physical education and sports facilities are the main problems existing in China. In addition, recent advances in technology and economy has made undergraduates prefer to participate in large amounts of sedentary behavior, such as playing computer games, searching the internet, chatting online, etc. More negative health-related habits, for example staying up, are easily developed, which leads to the lack of sleeping time and physical exercise. Finding the factors impacting the physical fitness of undergraduates and intervention are the main work ongoing of our research group.
All in all, the state of physical fitness among undergraduates is not optimistic and negatively affected by being overweight and obese. Balanced diet, sufficient sleep and adequate physical activities contribute to physical fitness and the decrease of overweight and obesity [20] [21] [22] [23] . Hence, scientific and specific physical training and education programs are eagerly required for better awareness and habits of physical exercise in universities.
